A study of the nephrotoxicity of three cephalosporins in rabbits using 1H NMR spectroscopy.
Male New Zealand White rabbits received a single intravenous injection of 125 mg/kg cephaloridine, 500 mg/kg cefoperazone or 1000 mg/kg cephalothin. Histological examination of kidneys at 48 h post-dose confirmed the presence of bilateral necrosis of the proximal convoluted tubules in the cephaloridine-treated animals. 1H-NMR urinalysis of cephaloridine-treated rabbits detected drug-related resonances, decreased hippurate and increased glucose at 0-24 h post-dose accompanied by elevated levels of lactate, glycine, citrate, glutamine/glutamate and alanine at 24-48 h post-dose. No histopathological changes were observed following administration of cefoperazone or cephalothin. 1H-NMR spectra of urine collected from these animals showed drug-related resonances and decreased hippurate levels at 0-24 h post-dose, and increased glucose levels at 24-48 h post-dose. Analysis of urine by conventional clinical-chemistry failed to reveal any statistically significant differences between the treatment groups. Under the conditions of this study, the nephrotoxic effects of cephaloridine and the minimal effects of cefoperazone and cephalothin could be clearly distinguished by 1H-NMR urinalysis but not by conventional urinalysis.